The aim of this investigation was to assess emergency department (ED) patients' perceptions and preferences about an opt-in, universal, rapid HIV screening program and identify patient groups who expressed stronger beliefs about components of the testing program. From July 2005 to July 2006, ED patients in the opt-in, universal, rapid HIV screening program were interviewed in person. Multivariable regression models were used to compare participants on their beliefs about the program components. Of the 561 participants, 62.0% had previously been tested for HIV. The majority of participants (58.8%) believed the rapid and standard/ conventional HIV tests to be equally accurate, 27.7% believed the rapid test to be less or much less accurate, and 8.7% believed the rapid test to be more or much more accurate. Almost two-thirds (65.1%) favored having a rapid instead of a standard/conventional HIV test, 94.6% wanted the test results within one hour, and 61.3% would be likely or very likely to undergo testing in the ED if it prolonged their ED visit. Almost all (92.5%) believed that their medical care was ''not at all'' delayed because of being tested, 94.1% believed that testing did ''not at all'' divert attention from the reason for their ED visit, and 80.9% thought that testing in the ED was ''not at all'' stressful. In multivariable logistic regression models, males and those with more than 12 years of formal education showed greater concerns about the rapid HIV test's accuracy. Hispanic/Latinos, participants with governmental insurance, and those previously HIV tested were more apt to be screened for HIV even if testing delayed their ED departure. Overall, participants were highly accepting of the components of this opt-in rapid HIV screening program. However, concerns regarding the accuracy of the rapid HIV test might limit test acceptance and should be addressed during pre-test information procedures.
Introduction
The Centers for Disease Control and Prevention (CDC) and emergency medicine clinicians are advocating for expanded HIV diagnostic testing and HIV screening in US emergency departments (EDs) (Babcock Irvin, Wyer, & Gerson, 2000; Branson et al., 2006; Rhodes, Gordon, & Lowe, 2000; Rothman, Ketlogetswe, Dolan, Wyer, & Kelen, 2003) . The rationale for this measure is based on the observations that some US EDs provide medical care to large numbers of patients who are at higher risk of HIV infection (Alpert, Shuter, DeShaw, Webber, & Klein, 1996; Glick, Silva, Zun, & Whitman, 2004; Goggin, Davidson, Cantril, O'Keefe, & Douglas, 2000; Kelen et al., 1996; Kelen, Shahan, & Quinn, 1999; Lyons, Lindsell, Ledyard, Frame, & Trott, 2005a; Mehta et al., 2007) , some US EDs have a high prevalence of patients known to be HIV infected (Alpert et al., 1996; Goggin et al., 2000; Kelen et al., 1995; Nagachinta, Gold, Cheng, Heseltine, & Kerndt, 1996; Sloan et al., 1995) , and several ED-based HIV screening studies have successfully identified patients with a previously undiagnosed HIV infection (Centers for Disease Control and Prevention, 2007; Glick et al., 2004; Goggin et al., 2000; Kelen et al., 1999; Lyons et al., 2005a,b; Lyss et al., 2007; Mehta et al., 2007; Silva et al., 2007) .
Despite studies demonstrating the feasibility of HIV screening in EDs, the optimal methods for conducting screening are not yet known. To facilitate ED-based HIV screening, we now need to assess the effectiveness of current and proposed screening methods and procedures. As part of that assessment, knowing which components of ED-based HIV screening facilitate or limit the process from the patients' perspectives can help plan future screening efforts.
We conducted an opt-in rapid HIV screening program as part of a research study at a high patient volume, urban, academic ED. The objective of this study was to determine which components of the HIV screening process, from the participants' viewpoint, appear to facilitate or limit ED-based HIV screening efforts. In specific, our first aim was to assess participant: (1) perceptions and beliefs about the rapid HIV test; (2) preferences on the form of rapid HIV pre-test information they would like to receive; (3) preferences regarding HIV testing methods and procedures in the ED; and (4) perceptions regarding the testing experience in the ED. Our second aim was to determine if there were subgroups of participants (according to their demography or history of previously having been tested for HIV) who held stronger preferences, beliefs, or concerns. These groups might be more or less responsive to HIV testing in the ED; understanding their needs may assist in the planning and development of more effective HIV screening programs.
Methods

Study design
This study was conducted as the final segment of a universal (instead of targeted) opt-in rapid HIV screening program from July 2005 to July 2006 at a large, urban, academic ED in New England. Research assistants (RAs), who were state-certified HIV test counselors but were not part of the ED staff, conducted the screening program.
The screening program was conducted on randomly selected dates and eight-hour shifts 24 hours/ day, seven days/week, except for eight hospitalmandated holidays. The selection of shifts were weighted according to the time-dependent influx of patients into the ED (40% of shifts were day, 50% evening, and 10% night shifts). The days of the week and of the month were sampled with equal weight.
Although this was a universal instead of a targeted screening program, a random sample of ED patients were selected for inclusion. We chose to random select patients so to capture an unbiased sample of ED patients that would be representative of the larger ED population and avoid any factors involved in patient selection that might produce a biased sample. RAs reviewed the ED medical records of a random sample of 70% of the patients present in the ambulatory care and urgent care areas of the ED during each eight-hour shift. Patients were randomly selected according to the terminal digit of their medical record number. This number is permanently assigned to patients as they enter any aspect of the health care system and is not associated with their demographic characteristics or reasons for medical care. We employed a computerized random selection program to identify which medical record digits would be selected for each shift. Patients were eligible for the study if they were 18Á55 years old; English speaking; did not have a mental, psychiatric, or physical disability that prevented them from being in the study; were not prison inmates; not pregnant; not critically ill or injured; were not known to be HIV infected; and were not in an HIV vaccine study. The exclusion criteria were necessary to conduct the research aspects of this testing program, but their usage did not constitute targeted instead of universal screening since patients were not chosen according to their level of risk for an HIV infection.
Patients eligible for the study were offered a free rapid HIV test using a fingerstick for blood. Those who agreed to be tested were randomly assigned to receive rapid HIV pre-test information from a video or an in-person discussion. The video and in-person discussion contained equivalent content and have been described previously (Merchant et al., 2007) . Standard/conventional HIV tests and rapid HIV tests were described in terms of the methods of obtaining the sample for the test, the time needed for the tests to process, and the possible test results. Participants were told that a rapid HIV test is equal in accuracy to the standard/conventional HIV test. Afterwards, participants underwent fingerstick rapid HIV testing with OraQuick † (OraSure Technologies, Bethlehem, PA). In the final segment, participants were asked to complete the ''Rapid HIV testing satisfaction'' questionnaire (described below), prior to receiving their test results.
Questionnaire development and composition
We created a draft version of the ''Rapid HIV testing satisfaction'' questionnaire after reviewing prior studies about patient satisfaction with HIV testing. The draft was first evaluated through cognitive-based assessments through intensive interviews of 20 ED patients chosen for inclusion according to a defined quota based on patient demographic characteristics. Of these, 11 were female and nine male; 11 were white and nine were non-white; five were in each of four age groups (18Á27, 28Á37, 38Á46, and 47Á55 years); and seven had fewer than 12 years, six had 12 years, and seven had more than 12 years of formal education. Using a script, the RAs interviewed each patient about their comprehension of the questions. The AIDS Care 491 questionnaire was modified based on the results of these evaluations. The questionnaire was pilot tested on a random sample of 20 ED patients and minor as needed changes were implemented.
The final ''Rapid HIV testing satisfaction'' questionnaire contained 19 questions in four sections.
Eight questions were closed-ended with four or fivelevel scalar response options that allowed participants to indicate the level or extent of their beliefs, perceptions, or preferences. The scalar responses were based on the work of Bass, Cascio, and O'Connor (1974) . There were four other closed-ended questions with fixed response options. The remaining questions were open-ended follow-up questions that asked participants to supply their reasons for their responses.
Data collection
The RAs administered the ''Rapid HIV testing satisfaction'' questionnaire to participants while they awaited medical care. RAs read aloud the questions and the response options for the closed-ended questions. Questions were repeated as needed, but were not interpreted for the participants. All study data were recorded onto a QDS TM (Nova Research, Bethesda, MD) database. Anticipated responses to the open-ended questions were available as selections to the RA in the study database computer. RAs could also type in unique responses as necessary. To ensure data accuracy, all entries were made in duplicate with immediate data entry verification.
Data analysis
All analyses were performed using STATA 9.2 (STATA Corporation, College Station, TX). Summary statistics on patient demography and HIV testing history were calculated. Participants who dropped out of the study and those who declined to answer the questions were not included in the analyses. Two sample tests of binomial proportions were used to compare groups by their demographic characteristics, HIV testing history, and type of pretest information (video vs. in-person discussion) they received. Differences at the a 00.05 level were considered significant.
Ordinal logistic and multinomial regression models were employed to determine if there were subgroups of participants who had stronger preferences, concerns, or beliefs on some topics in the questionnaire. Questions with little variability in the responses were not modeled. Odds ratios (ORs) for logistic regression models and relative risks (RRs) for multinomial regression models were estimated along with 95% confidence intervals (CIs). Variables from univariable analyses significant at the a 00.05 level were entered into multivariable models.
Results
Demography and HIV testing history of survey participants
Of 2155 randomly selected ED patients eligible for the study, 571 (24%) agreed to be tested for HIV. Of these, 561 (98.2%) completed all survey questions. All those screened had a negative rapid HIV test. Table 1 provides the demographic characteristics and the HIV testing history of the participants.
Perceptions about the rapid HIV test
Participant beliefs about the accuracy of the rapid HIV test and the reasons cited for their beliefs are shown in Table 2 . A slight majority of participants (58.8%) believed the rapid and standard/conventional HIV tests to be equally accurate, 27.7% believed the rapid HIV to be less or much less accurate, and few (8.7%) believed the rapid HIV test to be more or much more accurate. In the multivariable ordinal logistic regression analysis of participant perception of the accuracy of the rapid HIV test, compared with the standard/conventional HIV test, females were more likely to believe that the rapid HIV test has greater accuracy, while participants with more than 12 years of formal education were apt to believe a rapid HIV test has lesser accuracy ( Table 3) .
The majority (85%) of participants believed the fingerstick to be less or much less painful than phlebotomy for a standard/conventional HIV test. In the multivariable ordinal logistic regression analysis of participant perception about the pain induced from a fingerstick for the rapid HIV test compared with phlebotomy, patients who had not previously been tested for HIV were more likely to perceive the fingerstick as less or much less painful (Table 3) .
Preferences for rapid HIV pre-test information
Participant preferences about the type of rapid HIV pre-test information they would like to receive and reasons for those preferences are in Table 4 . Most participants (94.2%) believed they were ''well'' or ''very well informed'' by the pre-test information they received. Of the 266 participants in the video group, 40.6% indicated that they felt ''very well informed'', 50.8% ''well informed'', 8.7% ''somewhat informed.'' Of the 295 participants in-person discussion group, 59.3% felt ''very well informed'', 37.3% ''well informed'', 3.1% ''somewhat informed'', and 0.3% ''not well informed.'' More participants in the inperson discussion than the video group believed that they were ''very well informed'' by the type of rapid HIV pre-test information they received (59.3% vs. 40.6%; pB0.001). In a multivariable logistic regression model, participants with governmental instead of private healthcare insurance and those in the in-person discussion instead of the video group were more likely to state that they were better informed by the type of pre-test information they received (Table 3) .
Slightly more than half (54.2%) of all participants preferred receiving rapid HIV pre-test information from a person than a video (Table 4) . Of those in the in-person discussion group, 74.9% preferred receiving pre-test information from a person, 1.7% from a video, and 23.4% from either a person or a video. Of the video group, 31.2% preferred receiving pre-test information from a person, 14.3% from a video, and 54.5% from either a person or a video. More participants in the video than the in-person discussion group had no preference for type of pre-test information (54.5% vs. 23.4%; p B0.001). In a multivariable multinomial regression model, participants in the video group were more likely to favor either the video over the in-person discussion or to have no preference than those in the in-person discussion group (Table 5) .
Preferences about HIV screening in the ED
Participant preferences about HIV testing methods in the ED are shown in Table 6 . The majority (65.1%) of participants favored having a rapid HIV test (Table 6 ). In a multinomial multivariable regression model, Hispanic/Latinos were more likely than whites to prefer a standard/conventional instead of a rapid HIV test (Table 5 ). In a model comparing no preference for either test to preference for the rapid HIV testing, there were no differences by race, years of education, or history of HIV testing.
Almost all (94.6%) participants wanted to receive their rapid HIV test results within one hour while 61.3% were likely or very likely to be tested in the ED even if it delayed their ED departure (Table 6 ). In a multivariable ordinal logistic regression model, Hispanic/Latinos, participants with some form of governmental health care insurance, and those previously tested for HIV were more willing to be tested even if it delayed their departure from the ED (Table 3) .
Perceptions on undergoing rapid HIV testing in the ED
Most participants believed that their medical care was ''not at all delayed'' and that the purpose of their visit was not diverted by undergoing rapid HIV testing in the ED (Table 7 ). In addition, most believed that their privacy was ''very much'' respected while receiving HIV pre-test information and undergoing testing for HIV. Although the majority (80.9%) of participants believed that it was ''not at all'' stressful to be tested for HIV in the ED, a significant percentage (13.4%) noted that it was ''somewhat'' stressful. 
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Discussion
The study results reveal areas that support and areas of potential concern that may hinder opt-in HIV screening in EDs. Although from a clinician's perspective rapid HIV testing will likely be the preferred testing method of conducting HIV screening in the ED, patients appear less enthusiastic. Some participants did not trust the accuracy of the rapid test, despite being told that rapid and standard/conventional HIV tests are equally accurate. Concerns about the newness of the technology and the testing methods, perceptions that a laboratory-based test is better, hesitation about the speed at which test results could be rendered, and the need for confirmatory testing will need to be addressed in HIV pre-test information to improve acceptance of this testing method. More widespread use of rapid HIV testing and greater familiarity by patients with the testing method should also help allay concerns. It is reassuring that most patients did not mind the fingerstick for the rapid HIV test, and generally found it less painful than phlebotomy, particularly among those who had never before been tested for HIV. This finding could be used to encourage people who have avoided testing because of a dislike of phlebotomy. In regards to pre-test information delivery, the results suggest that although participants are more accepting of the video if they received their pre-test information from this source, efforts to streamline the testing process with videos might be more successful if test participants have an opportunity to ask questions and discuss their concerns with a ''live'' person afterwards. Participants in the in-person discussion group were more apt to report feeling better informed compared to those in the video group; however, we are concerned that this was a biased assessment. There could be an element of social desirability or intimidation present since respondents might have wanted to reassure the RA that the in-person discussion was helpful. It would have been preferable for participants to have answered this question anonymously.
It was an unexpected finding that only 65.1% of participants preferred the rapid over the standard/ conventional HIV test since the overwhelming majority of them wanted their test results in the ED and within one hour of being tested. Participants justly want the speed of the rapid HIV test with the assurances of accuracy that standard/conventional HIV testing offers. However, it is possible that those who preferred either test did not understand that standard/conventional HIV testing takes longer. It is not clear why Hispanic/Latinos favored the standard/ conventional HIV test. Further research will clarify this difference. We were surprised to find that in the multinomial multivariable analysis that participants who had previously been tested did not favor the rapid HIV test, and in fact, favored the standard/ conventional HIV test in the univariable analysis. We suspect that concerns about the accuracy of the rapid compared to the standard/conventional test was the driving factor.
Most participants were pleased with their experience in this ED-based opt-in HIV screening program. This observation is encouraging given the chaotic environment of EDs where critical medical decisions take precedence over preventive health, such as HIV screening. These results suggest that patients are comfortable being screened for HIV in the ED even though the primary reason for their visit was unrelated to HIV. Although most participants did not appear to mind a potential delay in their ED departure if they are screened for HIV, those who had not been tested previously were less interested in screening if their ED departure would be delayed. This observation is concerning because this group is a primary focus for expansion of HIV screening. Streamlining testing and reassuring ED patients who have not previously been tested might encourage these patients to participate in HIV screening programs. It is encouraging to report that Hispanic/Latino participants and those with governmental insurance are less concerned about potential delays in ED departure in order to be screened for HIV since these groups historically have reduced access to preventive health programs.
Limitations
There are several limitations of the study that impact its findings and utility. First, the study was conducted at one urban, academic medical center ED in the USA, so the findings might not be generalizable to all other EDs. However, the random selection of patients reduces selection bias and increases the likelihood that the participants are representative of patients at least at this ED. The diversity of participants included in the sample make inferences from this study easier to apply to other ED populations. Second, given the exclusion criteria for the study, the low baseline HIV prevalence, and the low HIV incidence, it is likely that the study sample primarily included people at low risk for an HIV infection. Accordingly, those at higher risk of an HIV infection might have responded differently to the questions in the survey. For example, they might view HIV testing as more stressful in the ED or have greater privacy concerns, given a potential selfperception that they might have a positive HIV test. Third, we suspect that there was an element of bias toward socially acceptable responses as the person providing testing asked for feedback on the testing process. As a result, we would not be surprised that the enthusiasm for HIV testing in the ED might have been dampened if participants could have responded anonymously to the questionnaire. Fourth and most importantly, the study involved ED patients who participated in the rapid HIV screening program. As a consequence, the satisfaction these patients reflect that of people who had agreed to be tested for HIV. We cannot determine the opinions of other ED patients about HIV testing from the results of this study. However, the aim was to investigate components of the program in which they had engaged, and not survey all ED patients on their opinions of ED-based rapid HIV testing. AIDS Care 499
